Introduction
This paper discusses a complex mission of optimization of hydro-energetic potential utilization of a specific river flow. In this context, the optimization is only the means to provide a decision making utility about the effects and consequences of particular possible decisions. To find the optimal solution for hydro-energetic utilization of a river, we present a mathematical model of multicriteria optimization and rating which can be successfully used in finding an optimal solution for hydroenergetic utilization of a specific water flow.
Many solutions these days cannot be applied in practice for hydro-energetic potential utilization. The most common reasons are the increased influence of non-governmental sector and other associations for environment protection on development of energetic sector, on the environment, difficulties in regulation of legal property relations, demographic nature problems, etc. In order to make a concrete decision about the construction of big reservoirs which inundate populated areas and bountiful scenic areas, a prior analysis should be conducted in order to persuade the people that the utilization of hydro-energetic potential of a river flow has optimal solution regarding negative influence on the environment, energetic usage, sociological conditions, etc.
To simplify the complex process of multi-criteria optimization and rating the modeling process is presented through the practical example of finding an optimal solution for the hydro-energetic utilization of the Morača River in Montenegro. Till now, an optimal variant of hydro-energetic utilization has not been found, though many activities for the construction
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Analysis of Variant Solutions of Hydroenergetic Potential Utilization of the Morača River
The data used are mainly secondary, which are older than 20 or more years old. Therefore, many solutions proposed may not be used in today's conditions, because there is a disharmony between the solutions from the period of Communism. To make and implement the decisions about the formation of big reservoirs and inundations of entire areas, is nowadays rather hard to achieve primarily because of bigger influence of non-governmental and other associations for the environment protection on the development of energy sector. Moreover, there are negative evidences that influence existing reservoirs on the environment in Montenegro, as well as difficulties with regulations of legal property relations because of higher prices of real estate in Montenegro.
In last 20 years in this and neighbouring European countries huge changes have occurred in all sectors; therefore it is necessary to find a compromise between previously proposed solutions of utilization of this water flow and new conditions. This investigation is in designed to search for these solutions, and the comparative analysis of proposed variants from the current Water Economy Base and new solutions proposed by the author of this paper will give an optimal solution. (Brečević et al 2007 (Brečević et al , Đorđević 2003 (Brečević et al , Đorđević and Šaranović 2007 . The basic data for these variants are shown in Table 4 and Table 5 . The original Variant 6 and Variant 7 are similar to Variants 4 and 5, but in this case the reservoir Bijeli Nerini and hydropower plant Bijeli Nerini are avoided and the construction of hydropower plant Velje Duboko, which implies direct water flow from the reservoir Velje Duboko into the reservoir Andrijevo, is planned. The basic data of Variant 6 and Variant 7 are shown in Table 6 and 7 (Đorđević 1990 , Opricović 1986 ).
The variants downstream of the hydropower plant HPP Andrijevo were not analyzed, because the suggested solutions presented in Water Economy Base of Montenegro in all variants are optimal.
This project is envisioned very ambitiously because it affects the core of energetic development, especially having in mind that the project of the Strategy of Energetic Development in Montenegro by 2025 predicts only the construction of bigger hydropower plants on the river Morača and only one more hydropower plant Komarnica. With this strategy the priority hasn't been given to variant solutions for the construction of hydropower plants on the Morača, but the solutions are mostly based on the data from current Water Economy Base of Montenegro. The in-depth analysis in order to favour certain proposed variant solutions hasn't been performed until now, probably due to the complex analysis of the problem, as well as its implementation in practice. Surely, the investigation with more answers would have better results but, in any case, we think that this is a great contribution for the pioneer attempt of the multicriteria optimization of variant solutions for utilization of hydroenergetic potential of the flows of the river Morača.
F(x) -Vector criteria function F (x) = f1(x), f2(x), f3(x), f4(x),f5(x) The criteria functions in this paper are : f1(x)-Annual production, f2(x)-Volume of accumulation (reservoir), f3(x)-Installation power, f4(x)-Negative influence on the environment, f5(x)-Sociological demands. x-vector variables For optimal solution we chose the method of compromise programming and compromise programming hierarchy.
The basic characteristics of compromise programming are the determination of minimum deviation from the ideal solution by the multicriteria optimization on the basis of the adopted distance measure, including all the criteria (Opricović 1992 , Savić 2003 , Steuer 1986 ). As distance measure from the ideal point in majority of cases Lp-metrics is used, as in this paper. L(FT, F) = ; 1 ≤ p ≥ : As it can be seen Lp-metrics is the distance from the ideal point F and point F(x) in the space of criteria functions.
p-compromise parameter The function compromise programming as R(F(x), p); R(F(x), :) = max (fiT -fi(x)) In this research we use metrics for the following values of balancing factor: p=1 the best solution for all of these five criteria p=2 the solution nearest to ideal point p= : priority is given to the criterion with minimal deviation Selection of the values of parameter p the strategy of compromise in multicriteria optimization is adopted. For realization of this research we use the software designed for the solution of multicriteria optimization problems.
Results of Multicriteria Optimization and Rating
According to current Water Economy Base of Montenegro both Variants 1 and 2 are conditional and aim to determine limitary possibilities for realization of objects, on the basis of natural and other limitations. It should be mentioned that without the transfer of Monastery Morača could not be reached transfer in time of the River Morača neither in Variant 1 nor in Variant 2.
Criteria functions of negative influence on the environment and social demands, because of impossibility of obtaining exact results for each variant, are marked with numbers 1 to 5, where the Variant marked with 5 has the lowest negative influence. On the basis of rating and criteria values, using software packages 'VIKOR' for problem solving in multi-criteria optimization and multi-criteria rating, the process of optimization for different values of weight coefficients was performed.
On the basis of extremization indicators for all variants according to analyzed criteria, the optimal sequence of variant solutions for each criterion was obtained; i.e., their places in classifications with one criterion (Table  8 ). The classification of variant solutions on the basis of multi-criteria optimization process for different values of weight coefficients of criteria functions Table 9 .
If in the optimization process equal values of weight coefficients (W) I of criteria functions are introduced 0,2 0,2 0,2 0,2 0,2, the results of vector-A are obtained according to the classification and measures QR, Q, QS, where QR is a minimal strategy, Q is compromise list and QS is strategy of the majority of criteria (Table 9) , and optimal solution for presented weight criteria is Variant 7.
VIKOR results for different values of weight coefficients of criteria functions W(I) classifications presented according to the measures QR, Q and QS QR -minimal strategy Q -compromise list QS -strategy of the majority of criteria If the accent is on weight coefficient of criteria function for annual production of electricity, the highest ranked variant is Variant 7, followed by Variant 5 and Variant 6.
If the accent is on weight coefficient of accumulation volume in the process of multicriteria optimization, optimal solution is Variant 7, followed by Variant 5 and Variant 4.
If the accent is on total installed power in the process of optimization through weight coefficients, the highest ranked is Variant 1, followed by Variant 7 and 5.
If the accent is on negative influence on the environment, optimal variant is Variant 6, followed by Variant 7 and Variant 4.
If the accent is on weight coefficient of criteria functions of sociological demands, the highest ranked variant is Variant 7, followed by Variant 6 and Variant 4.
Conclusion
For equal values of weight coefficients of criteria functions optimal solution is Variant 7. On the basis of presented investigations it can be concluded that before the final solution of hydro-energetic utilization of specific water flow it is necessary to carry out detailed analysis of all the potential variant solutions. The process of multi-criteria optimization and multi-criteria rating can be accomplished before making final decisions about the solution of hydro-energetic utilization of specific water flow.
In finding optimal solution for hydro-energetic utilization of water flow the most important factors are total annual production, accumulation volume and sociological demands. According to the analysis of the results of multi-criteria optimization for above mentioned criteria the highest ranked variant is Variant 7. If in the process of multi-criteria optimization the accent is on weight coefficient of criteria function of negative influence of reservoir on the environment, the highest ranked is Variant 6, followed by Variant 7.
Regardless, the fact that only Variants 1 and 2 are included in the current Water Economy Base of Montenegro, it is necessary to do additional researches for other variant solutions, especially for variant solutions that provide transfer of upper course waters of the Morača river. These researches are particularly important because of the planned construction of a hydropower plant on the Morača river in near future. Therefore, these investigation papers will be very useful before making final choice of the variant solution on the basis of which will be constructed hydropower plants at this water course. Furthermore, this research is useful as a method which enables wide observation on finding optimal hydro energetic potential utilization of specific water flow.
If the accent is on weight coefficient of criteria function for annual production of electricity the highest ranked variants are Variant 5, followed by Variant 4, then followed by Variant A5.
If the accent is on weight coefficient of reservoir volume in the process of multicriteria optimization, optimal solution is Variant 4, followed by Variant 5.
If the accent is on total installed power in the process of optimization through weight coefficients, the highest ranked is Variant 5.
If the accent is on negative influence on the environment, optimal variant is Variant 4.
If the accent is on weight coefficient of criteria functions of sociological demands, the highest ranked variant is Variant 4, followed by Variant 3 and Variant A5. 
